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: Nq 4aaJull jjll ASc. LSI . Ait Jlu jli t = x , x ((j* jll jLuJ t jj* jll 4a>aS jj£j 
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Lojjj A D 
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• j ^ 8 j ,t- tliL'l j£-a ■ «M~wl cJlaJ Aii—i (J£jdl ,jlc. 


JJC- J-0 1 A D 

* ■'- ..^i jit. dju_5_psiyi jii j*> ^ b n 
A ^ j£. -JjjV' SjLdt c □ 


( 2du jjc. 4 jiisii jiJ j'*> D □ 
( *£Ls (Jjl=^l E D 


i 



; o^lc-i ojiajall ^^ic. 


1 ^ cjUjj^Jyi _>*j A □ 

2 u -> laJ' ^ diUjjj£]yi _>«j B D 

1 ,^-11 ^ S0 4 2 ' j-j c □ 

2 ^11 ^ so 4 : - j-j D □ 

2 Ufi ^ ED 


■ ; (Lij 2) 35 

• ^ ( 0 >ui J!>JI J£2i) o^Lci d^ilb J1«JI J^V' 


®Cu' (aq> / CU( S ) // Zn (s) / Zn (aq) S A Cl 
e Zn (S )/Cu( S ) // Cu‘ (aq) / Zn“ (aql e B D 
e Zn (s) / Zn 2+ , aq) // Cu 2+ , aq) / Cu (s) ® C □ 
® Cu 2 (aq) ■ CU(s') i! Zn (s) / Zn (aq) D d 

®Zn (s) /Zn 2 Vq) H Cu 2+ (aq) / Cu (5 ,® ED 
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• ^ A, 4il,^ Ajjtdt Ail Lia£J 1 Aii—sail 

a I I 

(JAiVi b C3 

cjijjiji c ed 

(jjiiyt diijjij d n 
(jjLyi ijjijjijio £ n 

: (Jaii 2) 37 Jlj-JI 

' Aju^a AalUll Ail Lia£]1 A 

Aijjjjui Aj_pji a n 

dtLjjijI B 1 I 

JJjAji C I I 

Aljili X) I I 
^jjAji £ EJ 

: (JO: 2) 38 Jlj-Jl 

ija, ^ 75 ml dji.1 ijj ,C = 0,5 (mol/l) j* »jH 2 SO 4 i^aA;.a^' u/ 1 '-* 

: jA <J_jkJI H + dAjjj £jj yU f jJaiili t-Ul' !> 25 ml <$>£■ di^a' j JjivJ' 

0,075 mol/l A □ 

0,25 mol/l BO 
0,75 mol/l C □ 

0,5 mol/l D □ 

0,375 mol/l E □ 

: 2) 39 

: ,^lc. <_$jIuj !jla NaOH <».tpj-aN jjaj^a HC1 SjjU^ jS£j aL13 4 ic. 

. H 2 0 + HC1 A □ 

. ojUi Uul£ll + H 2 0 + NaCl B □ 

. 0^11 + NaOH + NaCl C □ 

+ NaOH - 1 - HC1 D □ 

NaOH + HCl E □ 







Royaume du iVtaroc AjujpioJi q A .l.o-cJi 



C^zJl L^=> 

' +.VSL1.I+ I +OISIIX+ A +0.0X0+ 

FACULTE DE M&ECINE El DE PHARMACIE 


: (AJaij 0.75) 40 

• ■■ t/ri 'dl jli S-itla o^Ac. 



A □ 
BD 
CD 
DD 
ED 


: (44=i: 0.75) 41 
; jA pH 


4- u jj l L 

^ (J 4-iuiilL) 

^ . A A-V / ^ a) ^ 1 . .■■ 1 \\ ^ 

(J 4_lk-ulU 

. U f ■«. a! 4 tin \ll-\ 


pH = */2 pKe A □ 
pH = Vi pKe B □ 
pH > '/ 2 pK e C □ 
pH < V 2 pK e D D 
pH < Vi pK e E □ 


: 0.75) 42 Jl>-H 


RC0 2 R’ ad 
ROH B D 
R-CO-R’ CD 
RC0 2 H D □ 

CH 3 ED 

: (&&1 0 . 75 ) 43 Jl > 4 ) 

• <JUll Jclijil yjU^J J* ,lvln0 4 ‘ I uji' 

Mn0 4 ' (aq) + 8 H + (aq) + 5 e' ->• Mn 2+ (aq) + 4 H 2 0 

, 2 3 ^Sbl' j*i A □ 

_ 2 cr^' 4 .>,»B □ 

_ 2 AuiSIjH tjl' 5 j* ? Ji J-+! C □ 

_ 2 ^ 6 AuJS^\ D □ 

_ 2 ±A£\ ,jSI 7 1> j-p ED 
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: (AJa&l 0.75) 44 

. (AH (aq) ^ A' (aq) ) AH (a q) /A‘( a q) ^ K a lP 1 

: ^ AH(aq) /A'(aq) pH J' 


pH= pK a + log ([H 3 0 + ] aq ) / [AH]aq ) A □ 
pH= - pK a + log ([A']aq / [AH]aq) B □ 
P H= P K a + lOg ([OH"]aq / [H 3 0 + ] aq ) C □ 
pH= pK a - log ([A ] a q / [AHjaq) D □ 
pH= pK a + log ([A"] a q / [AH]. a q) E □ 


: (Uui 0.75) 45 

; aJUII jj Jc-UjIU Jjaj Ala. D j C j B j A aAja£ 


aA(aq) + bB(aq) ^ cC (a qj + dD( a q)) 
J\ jL-u!l (j-o 


; jA L* ^ JciUlill £ j^=k. jjjaj 


Qr = ([C] c .[A] d )/([D] a . [B] b ) A □ 
Qr = ([C] c .[B] d )/([A] a . [D] b ) B □ 
Qr = ([C] c .[D] d )/([A] J . [B] b ) C □ 
Qr = ([C] d -[D] c )/([A] b . [B] a ) D □ 
Qr = ([A] c .[C] d )/([B] a . [D] b ) E □ 
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: (AJaLi 0.5) 46 




^ac. I 4 J j_>^ B n 
CjUjJ jjjll .iAC- (jail |_>hj1 C D 

Aic. 1^1 D □ 

1^1 E D 


. (AJaij 0.5) 47 Jlj-'-J' 


•■ <# 


Lill i_utla - ■ 


4 . >, ^Uill A 1~1 

i. aw . ^ ^LuiM A y . c .15 B C] 

Vw »J1)S C Cl 

,Ia^. ojjjS i^Lull Aj^c-li E) C 

.(^jUs-o) V j 1 y e D 


. (Ajaii 0.5) 48 


y, -r J y ul l yc, ^ A^-il^; C. 1 


S0 2 ^ A □ 

H 2 S B □ 

H 2 C □ 

Cl 2 j a^' Dd 
CH30M' ED 
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64 49 l>* ^• 4jW-^ 

Il s - V iaII ^1 jia : (Ja&j 2) 49 J' 


AjC-liolt kA-a-lm^l ^ diUI__)kuJal tl_)AaJl tllljjSlS (_yaii (jc £uij Cija a (j*J>A (_kjA P A I I 

.AjjliJl 

.l5 JaJI 1 —lLjaaJ] p aIuiLuII ,J » 1 'k~ (_ s d! AjjjaII ^JLjlh C Aslkal S^jik Ackij jA R l~~1 

.lS _>aa 1I i_jLjakll (JSJi jjij t(jja-LuSVlj LdlkJl (JJjaj (A jk (jc. £uU jA CD 
£A Sjjkjfl uIa (Jc-lij (jc- gjjj liA diLb-ali. fjM jA i^k'u (j£k ( 5 k- d jacJI ilAj__)£ll sjJuj Jj |~| 

. pL.-gj.l'l llAjj^ll 

yjaAcjL) (jjlji (_jjA aSM (JAIAcJI (JljUjjull (yll (_J.Sjj A-lJj ji &Acl3 ,_ji S^)ik (jC JCjlj jA F. I~l 


ikljl j[B] frkiJajj ijjJxj j_j£j (jA (jAj_j5La t(Jkll AjUi (jA (j-iiik (jjUjLu jyj (Jji £j! jj (^-kci ; (kk 2) 50 

c.l^)A5k (jji*- 3 jjSk (jA (jbjjfLo ;(Jkll Ajbi jpi (jCni'i (jjd^ku jyj (yilj £jl JJ CP ^ollj # [R] &l jac. jjJ*A 

; (jl jjUJ jyiUill oAA .[B] «kjaJJ (jjjxj kUlj[R] 


. Y j' X y, ^’ - > 1' yku a l l (yid aIja^a (jjjxll (jjl Aj J_>a A □ 

.(J-k V y, - »0'A> (jk- AljAC-« (jjJxll (jjl Aj JJA B □ 

.Y X R j_£i 0 * 50 V.j X R X R PUI (> 507 yJ^ JjVl E j»Jill C □ 

.Y X B (> 50Xj X R X B PUS (> 507. ^ilill E jlJ53l D □ 

,(JjAjLa ^C-ijSl 4*5 A In^o \ £jV- £ [] 

; 4jjI jjll Cjlli-all (Jffij! ; 2) 51 

^jc- h^ll (Jjdij JaAill <5-oUill fi^LkJi 2 JIa. ^3 A □ 

.^UiAVI (jA JAxll (JJlij (jjkxJ 4(jjllJJ_^A] A ;.(| j (jl I A (_}k]l AjUi (JL)Lij_5 J_5^i B I I 

.(jj^J-juA (jjljl ■»■ A La (JS iAaio^ail Aij^all Akljj CjliilSJI ke. 0 Q 

, 2/3 J! 1/4 , 3/4 (j - F 2 (J^a-ij (JdaJl Ij^J (jl JjjyI I jtll^ a jl^s'yi tl> JA (_yi CjjaaII (JjAll L. itiulj J) n 

.1/3 

.AjjLulLo A im’lj ^LaaVI (jA (jjc._yj t(jljk^/l 4 tll%A F; (jtkijljKl! £ 'jj' aJ' jliLul aJU. (_yi Ed 

2) 52 Jl>Jl 

CO 2 U-° j! -^-1 iilj3jj±i3l ^jJaAQ,% A Q 

.A (JjIujI qa 

2ATP JP^J CO 2 3 ^j\ 2 Ac. (JjAaj taAcJj Q [2 

AT'P ja ^JiUa RH 2 ^ A-Lo^^^Jl ^uxd Q Q 
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1 j jjioi] 3 b V i ir I t % i^jAl ^3 H Oljjji 34 JA (j id *t L f^jA Aduilt I) C3 

(jxjjjLoll Jib 

. H 2 O A O 2 J RH 2 A\ R 4 3^' tA ^jj-'-oJ' ^43^' i> (jA A j . niViH aLuIuJI E □ 

; jjSjfti <j3bJl : (i4j'2) 53 

iiUalU A jU' t SjAUa l j^bbil ijAe. (_4liil JfixJ A [H 
3 £_« JalLyi_jiil ^bli jjSSjja jjSjKJI JjjaI ib±)j ^ j3b jj±3l ,jjLaa f^i 3. 4^ ' B IZ1 

. ATP i> oAi 

2 <- 2H + + 2 e* + NAD + + 2Pi + 2ADP + 3-44 : 3-4 & 1 A**& C D 

.2ATP + NADH, H + + 4Asj* 
4 jLbaxlt t_l3Hll (_paxj (_£J i_j31aLj}? ^uiVjJ)1\ liiEidl “EjtjA o j*Ua jj£2£il D C3 

.oUjjjltyl aJSU jjj <31111 NAD + i >> 4.4 J' jj£ 2 £li JiUji ojSj E □ 

; IauJI <_>« jj& : (Lil 2) 54 

oJ& a+sz o- Gpl20 ohjj4 j* 4' j±“2l> ^ VIH c a A □ 

CD 4 Gjlbilt <*'M 4l«UJI 5 P ^jj (> dl)U. lilESj T ObjUxllt tAbJl L >»jj£ B □ 

A , ,,3 l (jb v al a it <-?J^vj (Sjjji oAujS Clli ‘t-Miiill (.J'JJi 3 C 113 

. CD 4 Cj 3 U 1 ^« (^k ^332 (jdl L3Lil! l-sIjs^lJ <3 U$-« 'J>> jl4* p24 uAjjj j Gpl20 D □ 

.GuC ji VIH ‘rr 1 Cbl£ 3 _^0 TgJ T 4 oUjixilt Cj_j^ ia.3U lAjtU-ll jlisi (_^jj4 2jd-aV' ^ ED 

; (_yC-ladl 344 : (3bij 2) 55 J'j"*!' 

1 

,i \\... * cA" Ajc-LLc A v a (4^" *dAaa]l ^3 i—jLiAxid 3*^3 AjL^ ^3 A Cl 

,a]jIS 1I X CjljjLLalll 

lIgA, IgG, IgM MJjjjid t^j CjbLja - (> aajJ ^ W jsiy B □ 

obUo-yi (_ji 3 ii 2 3 ^'IgE 

2 Jjlxaj tLiaci o 4 c- ( 4 *J (j-o _>^dj AjjlLalll ^libit ^ 'Uc-lidl UMiJi C Cl 

.j.Caa.VI Cjl^Lb« £j 2 (jjil Sj±a.jit UdbiJt ^ ^libll ^5 4 <^' B AjjLL^Iit CjUjSI! D □ 

Jib ^ jlubyi Ajbjj-aj yJtill 3iu)USlt oUJ_pt (> _>2*j ifbibli ji CMH E □ 

A j|tl ^ja l/1000Jdu ■"^ oj bjmi t 4j^Lula Cj3t j\*a S4C- 

; a Ull o^M obit; (^ 0.75) 56 Jl>-M 

.ATP °CC (jbiSVt o'lCuI Jc-lail jSij* (jC d!3ji x l' (_>“jjj A □ 
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CiLkyikj jj jjxall (jx, Ajj5L« bsbb Ci\ Jja.j jjfi A_kuil_^s ^bbc . <-«jJ AjiskXa B □ 

jx AjjSx a£jaui 

2 aJi 5j£b blajjii 1 laU'i jx jjSjj AjL^ifr jx bc.jxAuA ^ A jKj fe AlxxaC . <J5L C d 

SX^aljlo A .iI<I ATP (Jb«J.uil <—llkjJ (J-altill D d 

. 0,5Kg/min Ji j* ATP Jb«ix! be.J~<a3 (ji ^Da c. <J^ E d- 

: ^.^ .alllukdl : (bLil 0.75) 57 J!>4 

.u'0*. u< * > ji LfcW ly^Ax-all j_jJ*ll A ajI i jA A d 

Jjjl jj 4 ^Lua-ol t> u^«j B D 

.bllboiall 1 —Ajt us\W ( _yjl_yJbill jl jja^l Aebb J* C d 
I Jbxaij'^l j_jUl (Jlbi. lisAaJ D d 

.iaJaiil Jxj d-^-aakj E d 

: ADN bb>. X^L^U : (4Jaij 0.75) 58 

, J3.y (Jjia. (jx ^jl jjll Clbj <_ylc. ialiaJl jx (jSxU 5 ADN by jaJ Aa l. -u all *. «» <-b i_ic-lubjl! A d 

^yS t_)l jxuljJ ADN A 1-mi lji (jj^jlll (jjj^jilj i^JJ (AySylaJl »l_jill dlli Aylill -lift ADN bb je Ajc-b-bx B d 

.^yjuxxall (j£lx I jx .10*11 

. 5 ’_> 3 ’ cUj^I ^jjS i_Jj 1 t> IS^Uail aja> lJj] <j£bj JI ^jj helicase ^jj' C d 

jx S “jH bxlill (J& lie ADN Aic-lwax D d 
4 JiaUxJl : ^ibbll Jc. ^ ,j! l^j£xj ADN u ' 5 dad* CrickjWatson u^dUll E d 

I .^gllbll ji M xll i -t .. nll l 


C ^ini^ii/^M ■ *1 <lAG 
• •* 



; ADN bull jj <JiU.: (Aki3 0.75) 59 J' 

.LblaJl g-l_jji ,jxi Jj^nJl lit ADN b!ujp3 AjJjjVl Ac-ljill Ajx£ (jail ^ll*il jA s_il5ijLS A d 

c ac-Uxax i_Jjl jjc. ojUt ADN bbj>i. (ji iluii (_f ill jJUll j& 4_jLj B d 

2nm _?* ADN bbj>i. Ji=& ji X b*uii Ajjli JL^IuiU CujI (jill ^1*11 jt> i_il£jUi C d 
.(J j'jill ^lubx (jjlLilui jx bijlx ADN buja. (ji £jjSI (jill fJbJl J* i_il£jLS D d 
.A 1 j V| J sjIj^jj Ajjj jVI Ac-ljill (_g jI uuq (jlc- ^0 ADN i j, A x \ .. i (ji Cuj i (_^ill jJlxll 4_ilS^)Ux E d 

: fL*y \: (bJail 0.75) 60 Jl>-» 

! 

1 

(Jj'y) \ 1 . >->q’i ^I jjbll CjLic-U^I (Jj5i*nl aJjUIaII CiUiauall jljSI A d 
Jjlall jA JJ±3 j-aii j (JjVl (jjljlui)/ 1 Jjlal' A 1 J'*■ ^yi J_p=i B d 

CJ 4 (jla* 1 ^1. A~y\j (j jf jnxa J diUxAxxa 2N h- 1 2 L fel nT J ‘(,5^,3^)^ ^buiiijl (Jjb 1 ^bbfij)/l (3 d 

,Aa.lj ( _yiAiuaJ Ci LulIuoN 
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S ; ;,. ~\ \ AjJjJ Ujji J*\ A-iA-^' A_ubj Adi t> (jElayi qa u^j <*'-du'^ D □ 

.ADN aIi ,*-* 

jao ^ JljUl j2 t AJu^l Gddl Ailij ^ 0^3 oA^' u* Aij^l E □ 

^\Aa^\ jjSj Cj Li u^al l 


(ALij 0.75) 61 J' j*d' 


AjjJy] ^Lc^yi I 4 K cAiVii^ G>J 64 c> yJjA^ jj 5 ' >J 1 ' dj^?- A 1=1 

hyj\ s^jll JAdl ARNmj J' ^jll i-a=d J-Ull ARNt d&U3 ^ ^ B □ 

c_kl£L, p gjA\j Allkbb OKI A eM': **•^ C □ 

* ~w ^ 4_1 jjj\-1a11 4-ll ix^$\ i^yd -1 

Sn.>.n ^uj^jidl a^' c> W±£ N ^pjjij ARNr i> D □ 

_4aJjj Aj>j Cih^j Die. i*.y y (J^» (J^ J k+^ L^dd lio A>J dd ED 

^ D i jsyi u&b. >3 Jl Ud J oi^jj^ oW L^' di AAA o* cj'J3lt : <*& 0.5) 62 d»>-» 

; jrLlAU ^Ull 01*11 tjiuo t Cj jOxj j oj£jjjdt 

Oa.1 j (_jjSji j -idj (_pjd A d 
-( jUyiii ^ >j -> l » j u ' > j • A B d 
,‘bjiiji ^Luwl 4 j AjjSi ^-Luui 4 C D 
I >( jljjjii (j1.> Jiik J AjJ^j jrlld 4 D □ 

.Ajjiii ^Ulai 4 J (j l > j - A E d 

jSI ui .(C) aijiydl o- 28% u- ojfd E.Coli ADN : (^ 0.5) 63 

: (G=op' £ ,T= ,A = o“d) ? 


1 .24 % G, 24 % A, 24 % T Ad 

.28 % G, 22 % A, 22 % T B d 
.28 % G, 28 % A, 16 % T Cd 
.28 % G, 16 % A, 28 % T D d 
.16% G, 28 % A, 28 % T Ed 

. ju^b Cuij^ ji aJA o- ADN Al> ^ 0.5) 64 Ji>» 


j-s. an UvL^Jl ( J» L^LlLuuSfl ^>daA^.j A D 

QCr CAllij^\ (J-i-aal CjULlujI j f C d 

^jz. C l B*-«2d] c-lyu.il V1 ^)daA^.j D d 

_j (T V] A j}^tC 1a ADN E d 





